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DESCRIPTION 

MOVABI J '1 1 1 M 1 ; AND OPI <MNC i/CI jQSINC i MI '11 101) I OR MOVABI J I 1 1 M 1 J 

RELATED APPLICATIONS 

The present application is a National Phase entry of Inlemational Application Number 
PCT/IP20Q5AD2347, filed February 16, 2005, which claims priority firm, Japanese Application Numbers 
2004-039134 filed February 17, 2004 and 2004-3313&4 fifed November 16, 2004, the disclosures of which are 
hereby incorporated by reference herein in their entirety. 

TECHMCAL FIELD 
[0001] 

' 1 he present invention relates to a movable fence provided on a platform for a track vehicle such as a 
railroad train to prevent a passenger from falling to a railroad track or contacting with a train and further to 
facilitate the nxmitoring of passengers on the platform, and an opening/closing method for tlx movable fence. 

BACKGROUND ART 
[0002] 

Conventionally, on a platform for a track vehicle, a platfonn door lias often been provided as a movable 
feneetoprevmtpassengersfrmifallrngon^ Usually, a 

plurality of platform doors are provided along the end edge portion on tlx railroad track side of the platform, and 
a door body is opened or closed by sliding through one opening of a door pocket fixed on the top surface of the 
platform. 
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For example, for the platform door 83 described in Japanese Patent No. 3306055, which is shown in 
Figure 24, a pair of door pockets 82a and 82b are provided adjacently, and a set of door pockets 82a and 82b is 
provided in plural numbers at intervals in the extension diiection of platform In the door pockets 82a and 82b, 
door bodies 81aand81bare provided, respectively, so as to be capable of advancing and retreating in the facing 
diiection (right-and-left direction on paper), and ate opened or closed by sliding. The cpening/closing portion of 
these door bodies 81a and 81b is arranged in front of acar door, and the door bodies 81a and 81b are opened or 
closed in association with the opening/closing of die car door 
[0003] 

In such a platfonn door 83, between the paired adjacent door pockets, a distance from the felt end of the 
doorpocket 82a to the right end of the door pocket 82b is an opening portion (bcardmg-aHghting port) "L" for 
passengers to get on and off the car. According to the above-described construction of (lie platfonn door 83, one 
door body 81a, 8 lb is provided in one doorpocket 82a, 82b, and one opening is provided in each of the door 
pockets 82a and 82b. The construction is such that the door body 81a, 81b slides through on opening of the 
doorpocket 82a, 82b, and when the door body 81a, 81b is opened, is stored in the doorpocket 82a, 82b. 
[0004] 

Forthe platfonn door 83, a supporting device and adriving device forthe door body 81a, 81b are 
provided in the door pocket 82a, 82b. For this reason, the length of tlx door pocket 82a, 82b is longer than the 
length in the slide direction of thedoor body 81a, 81b. Therefore, on aplatfonn 80, the doorpockets 82a, 82b 
each having a large size stand in a row in the transverse direction (lengthwise direction of the railroad track). In 
some cases, a train having a different door position or door number arrives at tlx platform 80 provided with the 
platfonn door 83 because of different composition or model of cars, mutual use of each other's tracks by two or 
more railroad companies, and the like. In such a case, die boardmg-alighting port of car is inconsistent with the 
position of the opening portion ' W ' of the door body 8 la, 8 lb of the platfonn door 83, so that the platform door 
83 hinders passengers fiom getting on and off the car. 
[0005] 
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As another conventional art, a platfomi door disclosed in Japanese Patent Provisional Publication No. 
2002-308089 is shown in Figures 25 and 26. This platform door is conttived so (hat (he length of a door pocket 
90 is decreased and the projection length of door fiom the door pocket is incieased relatively. 

Specifically, linear rails 93 and 94 for a left-hand side door body 97 and aright-hand side door body 98 
are provided on the side surface of the interior of the door pocket 90 at an interval so as to overlap with each other 
vertically. On the upper and lower linear rails 93 and 94, two slide blocks 95 provided movably along the linear 
rails 93 and 94 are fitted The slide blocks 95 are provided at ite rear of dTeleftandrightdoorbodies 97 and 98, 
and are supported on a support member 100 arranged so as to overlap with the other door body at an interval 
horizontally. Meys 99 are Iked tuiriably on thesis One pulley 99 is 

connected to a drive motor 101 , and a belt 103 set around the paired pulleys 99 and the support member 100 are 
connected to each other by a hell gripper 105. According to this conventional ait, the length (R) of door body 
can be increased by a portion in which the support members 100 of the left and right door bodies 97 and 98 
overlap with each other. Conversely, when the length of the door body is the same, the length of the door 
pocket can be decreased 

Patent Document 1: Japanese PatentNo. 3306055 (refer to abstract and Frgure 1) 
Paterl Documents Japanese Patent Pro\isiond 
and 3) 

DISCLOSURE OFTHE INVENTION 
Problems That the Invention is to Solve 
[0006] 

However, for the platform door- shown in Figures 25 and 26, since the construction is such that the 
support members 1 00 are supported by being deformed horizontally, a considerable amount of gap (Z) is 
required between the two, so that the length (R) of the stored door body 97, 98 is restricted with respect to the 
total length (Y) of the door pocket 90. Thatis to say, the fength(R) of the stored door body 97, 98cannot 
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exceed the value of "(total length (Y) of doorpocket 90-gap (Z)) x0.5)". For this reason, this platform door 
cannot sufficiently respond to arecent car having various door positions, presenting the same problem as that of 
the platform door shown in Figure 23. 
[0007] 

In view of the above circumstances, an object of the present invention is to provide a movable fence of 
a platform door, in which a door pocket having openings on both sides and a door body longer than the door 
pocket are provided and the opening/closing of door body is controlled independently so that the stroke is 
variable, by which the boaiding-alighting port for a car having a different door position is made consistent with 
the open portion of the platfonn door so that passengers can get on and off the car safely and smoothly, and an 
opening/closing method for the movable fence. 
Means of Solving the Problems 
[0008] 

To solve the above problems, the present invention provides a movable fence including a doorpocket 
provided on a platibnn so as to face to a car arriving at the platfonn; and a door body advancing and retreating 
through an opening of the door pocket, characterized in that the opening for advancing and retreating the door 
body is formed at both ends of the door pocket in the advance/retreat direction of tlx door body; tlx length in the 
advance/retreat direction of the door body is made longer than the length of tlx doorpocket between the both 
ends; and the door body is opened so as to correspond to aboaidmg-alighting port of the car 

Although the movable fence may be arranged so that tlx door body is opened and closed manually, the 
opening and closing of the door body may be controlled by a control unit according to information about 
arrangement of boarding-alighting ports of the car arriving at tlx platfonn. 

The movable fence may be arranged so that an indicator capable of providing arbitrary display or non- 
display is provided along the advance/retreat direction of the door body, and the display of the indicator is 
provided so as to correspond to the open position of the door body. 
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The door body of the movable fence may be fomied into a lattice shape by providing support members 
at intervals in the longitudinal and transverse directions ofthedoorbody. Also, arollcurtainoranaccordion 
curtain may be mounted on the door body, and further an outside plate may be mounted on the door body 

The movable fence may be arranged so that at least the platform side of the door pocket is covered with 
the door body 

The movable fence may be arranged so that a pair of door bodies are disposed in the door pocket, and 
the length in the advance/retreat direction of the door body is made longer than die length of the door pocket 
between the both ends. 

The movable fence can be arranged so that a fixed fence is provided on the platform between the door 
body and a door body adjacent to the door body. 

The movable fence can be arranged so that the advance and retreat of the door body are carried out by a 
corrianation of toothed pulleys and a toothed belt, a combination of a chain and sprockets, a combination of a 
rack and a pinion, a hydraulic actuator, or a pneumatic actuator 

The movable lence is arranged so that the door pockets are arranged at right angles to the direction in 
which the car arrives at the platform 

The movable fence can be arranged so that the door pockets are arranged in a zigzag team along the 
direction in which the car arrives at the platform 

In addition, to solve the above problems, the present invention provides a movable fence including a 
door body which advances and retreats to the outside and inside through tlx opening of a door pocket, 
characterized in that the opening for advancing and retreating the door body is learned at both ends of the door 
pocket in the advance/retreat direction of the door body; the length in the advance/retreat direction of the door 
body is made longer than the length of the door pocket between the both ends ; and a gateway is opened and 
closed or the opening is adjusted by the movement of the door body. 

The present invention provides an opening/closing method for a movable fence, which uses adoor 
pocket provided on a platform so as to face to a car arriving at the platform; a door body advancing and retreating 
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through (he opening of (he door pocket; and a control unitincorporating data formed into apattem for each car 
based on door position information inherent in the car, including the steps of sending a pattern of door position 
information of the car to a platfonn in a wireless mode; receiving the pattern of door position Mormation of the 
car arriving at the platform by a platfonn side; identifying door positions of the car arriving at the platform by 
selecting the pattern of door position infomiarion inherent in the car, deteimining the slide amount of the door 
body in connection with the pattern of door position infonnation of the car, and opening the door body according 
to the slide amount of the door body. 

With the above-described opening/closing method for a movable fence, the pattern of doer position 
Mormation of the car can be sent to the platfonn by a transmitter of the car aniving at the platform 

With the above-described opening/closing method for a movable fence, regaiding a step of forming a 
pattern of the door position infonnation of the car, when train car composition is changed, (lie door position 
infonnation pattern of the changed train car composition can be sent to the platform in a wireless male. 

With the above-described opening/closing method for a movable fence, the step of opening the door 
body according to the slide amount of the door body can enable the door body to advance and retreat ihn >ugh tlx 1 
openings at both ends of the door pocket of the door body. 

With the above-described opening/closing method for a movable fence, tlx step of opening the door 
body according to the slide amount of the door body can enable one door body to advance and retreat while 
projecting from the openings at both ends of the door pocket of the door body. 
Effects of the Invention 
[0009] 

As an effect of the movable fence in accordance with the present invention, since in the movable fence 
including the door pocket provided on the platform so as to face to a car aniving at the platform; and the door 
body advancing and retreating through the opening of the door pocket, the opening for advancing and retreating 
the door body is formed at both ends of the door pocket in the advance/retreat direction of the door body; the 
length in the advance/retreat direction of the door body is made longer than the length of the door pocket 
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between the bolh ends; and the door body is opened so as to correspond to (he boarding-alighting port of the car, 
the width of door pocket can be made narrow, and inversely the width of door body can be made wide. Since 
the width of door pocket can be made narrow, arrangement corresponding to the number and position of the 
bceding-aKghting ports of different trains can be adopted This configuration naturally has the inherent 
advantages of a movable fence of preventing passengers from falling onto a railroad track, preventing passengers 
from coming into contact with a train, and further faciliting the monitoring of passengers on the platform. 

If the opening and closing of a door body are controlled by the control unit according to the Mormation 
about the arrangement of boardrng-aUghtrrig ports of the car- aniving at the platform, the movable fence can 
alleviate the burden of a station employee at the platform. 

Also, since the movable fence is arranged so that an indicator capable of providing a display optionally 
in an on-state or an oft-state is provided along the advance/retreat direction of the door body, and the display of 
the indicator is provided so as to correspond to the open positron of the door body, passengers are guided to (lie 
indicator in response to the train having dilferent toardmg-aHghting pals and adilferent number of boaiding- 
alighting ports, whereby the boarding and alighting of passengers are made smooth. 

Since the door body is provided withsupp >rt members at intervals in tlx' 1< ingitudinal and transverse 
directions, the door body can be formed at a low cost 

The shield of the movable fence can be made complete by mounting a roll curtain or an accordion 
curtain on the door body, or by mounting an outside plate on die door body. 

As another effect of the movable fence in accordance with the present invention, since in the movable 
fence including a door body which advances and retreats to the outside and inside through the opening of a door 
pocket, the opening for advancing and retreating the door body is fonned at both ends of the door pocket in the 
advance/retreat direction of the door body; the length in the advance/retreat direction of the door body is made 
longer than the length of the door pocket between the both ends; and the gateway is opened andclosed or the 
opening is adjusted by the movement of the door body, the boarding and alighting of passengers can be made 
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smooth and (he opening of the door body can be adjusted accorcling to (he number of passengers, for example, in 
(he case wbeie (he movable fence is provided at the gateway of a facility. 

BRIEFDESCRIPnONOFTHEDRAWINGS 
[0010] 

Figure 1 is a front view of apMbmidxyinaccoidance with die piesentinvention; 
Figure 2 is a sectional view taken along the line A-AofFigure 1; 
Figure 3 is a sectional view taken along the line B-B of Figure 1 ; 
Figure 4 is a sectional view taken along the line C-C of Figure 1 ; 

Figure 5 is an enlarged front view of a cam follower portion of a guiding device shown in Figure 1 , 
viewed from the front of the guiding device; 

1 igure 6 is an enlaiged sectional view of a cam follower portion taken along the line D-D of 1 igure 5, 
viewed from the side ofa guiding device; 

Figure 7 is an enlarged front view of a driving device of a guiding device shown in 1 igure 1 , viewed 
from the front of the guiding device; 

Figure 8 is an enlarged sectional view of a diving device taken along the line E-E of Figure 7, viewed 
from the side of a guiding device; 

Figure 9 is an enlarged front view of a supporting device for supporting a door body of the platfomi 
door shown in Figure 1 , viewed from the front of a guiding device; 

Figure 10 is an enlarged sectional view of a supporting device taken along the line F-F of Figure 9, 
viewed from the side of a guiding device; 

Figure 11 is a front view showing an exarrple(secordemfxxlunent)ofadocrbodyofthepMorm 
door shown in Figure 1 , showing a state in which a shield curtain is disposed on the door body; 

Figure 12isasectionalviewtekenalongthe]ineG-GofFigure 11; 
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Figure 13 isafrontview showing an example (third embodiment) of adoorbody of the platform door 
shown in Frgure 1 , showing a state in which an accordion curtain is disposed on the door body; 
Frgure MrsasectionalviewtakenalongtliefeH-HofFrguiE 13; 

Frgure 1 5 is a fiont view showing an example (fourth embodiment) of a door body of the platform door 
shown in Frgure 1 , showing a state in which a door pocket is divided into two pieces and the door body is 
provided in each of the divided door pockets, and a plate is disposed on the door body; 

Frgure 16 is a sectional view taken along die line J-J of Frgure 15; 

Frgure 17 is a front view showing an example (fifth embodiment) of a door body of the platform door 
shown in Frgure 1, showing a state in which an outside plate is disposed on the door body ; 
Frgure 18 is a sectional view taken along the line K-K of Figure 17; 
Frgure 19 is a sectional view taken along the line L-Lof Frgure 17; 

1 igure 20(a) is a plane view showing a door body position in a train waiting slate in which a train does 
not arrive at a platform in the embodiments of the present invention, Rgure 20(b) is a plane view showing a door 
body position in a state in which a four-door car is stopping at a platform, Rgure 20(c) is a plane view showing a 
d(X)r body position in a state in which a three-door car is stepping at a platfonn, and Frgure 20(d) is a plane \ iew 
showing a door body position in a state in which a two-door car is stopping at a platfonn; 

Frgure 2 1 is a control system diagram showing an example for controlling tlx opening/closing of a 
door body in the embodiments of the present invention; 

Frgure 22 is a chart showing one example of patterns for each composition of cars in the embodiments 
of the present invention; 

Frgure 23 is a schematic flowchart for identifying a pattern for each composition of cars in the 
embodiments of the present invention; 

Frgure 24 is a front view of conventional doorpockets and door bodies used on aplatform; 

Frgure 25 is a front view showing a conventional construction of a door pocket and door bodies used on 
aplatform; and 
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Figure 26 is a sectional view of the door pocket and door bodies shown in Figure 25, viewed from (he 
plane direction 

BEST MODE FOR CARRYING OUTTHE INVENTION 
[0012] 

Embodiments of a movable fence in accordance with the present invention will now be described with 
reference to the accompanying drawings. 

Figure 1 is a front view of apMbmi<±»rusedasarrwablefencemaccoK 
invention, Figure 2 is a sectional view taken along the line A-A of Figure 1 , Figure 3 is a sectional view taken 
along the line B-B of Figure 1, and Figure 4 is a sectional view taken along the line C-C of Figure 1. Intbis 
description, front and rear mean the direction crossing the lengthwise direction of a platform 80, described later, 
namely, the train traveling direction, Iront being the platform 80 side, and rear being the railroad track side, and 
right and left mean the lengthwise direction of the platform 80, namely, the train running direction 

A platlbnn door 1 is disposed along an end edge portion 3 on the railroad track side of the platii >rm H ). 
and is supported by a door pocket 5 erected on the platform 80. The door pocket 5 has pillars 9 erected at four 
comers, outside plates 1 1 arranged at the front and rear of the pillars 9, and side plates 1 3 arranged at tlx right and 
left thereof. 

In the door pocket 5, a pair of door bodies 7a and 7b are provided with an appropriate clearance being 
provided in the front and rear direction The door bodies 7a and 7b can be slid in tlx lengthwise direction of the 
platform 80. The right and left side plates 13 provided on die door pocket 5 are provided with an opening 5a 
portiansfaraHowmgtfedocrbo&es7aand7^ InFigure 1, the outside plate 11 onthe 

front side of the door pocket 5 is omitted for ease of undastanding of the construction in the door pocket 5. 
[0013] 

The door body 7a, 7b is constructed so that vertical members 23 are provided in a substantially vertical 
direction at both sides in the width direction thereof, a plurality of horizontal members 24a to 24d (sometimes, 
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referred simply to as horizontal members 24 as a whole) are arranged in a substantially horizontal direction with 
suitable clearances being provided vertically, and both of the vertical members 23 and the horizontal members 

24 are fixed to each other. These members 23 and 24 are formed of an aluminum alloy, steel, synthetic resin, or 
the like. 

Further, reinforcing members are preferably provided between die vertical members 23 and between 
the horizontal members 24 with appropriate clearances being provided The cross-sectional shapes of the 
horizontal members 24 are as shown in Figure 4. Specifically, the horizontal member 24a has a U shape, 24b 
has anlshape, 24c has a square shape, and 24d has a rectangular shape. These shapes may be selected properly 
according to the appEcation and location 
[0014] 

In order to move the door bodies 7a and 7b, the door pocket 5 incorporates a guiding device 1 5, a 
driving device 17, a supporting device 19, a control unit 21 for driving and rontrolling these devices, and (lie like. 

Figure 5 is an enlarged front view of a cam follower 25 portion of the guiding device 15 shownin 
Figure 1, viewed from the front of the guiding device 15, and Figure 16 is a sectional view of the cam li tilt >wer 

25 portion taken along the line D-D of Figure 5. 

As shown in Figure 5, the guiding device 15 is disposed under the horizontal members 24a located at 
the uppermost position of the four horizontal members 24 disposed above and below. The guiding device 15 is 
provided with a pair of cam followers 25. The paired cam followers 25 are provided on a flame 12fixedonthe 
pillars 9 in the door pocket 5 in series at an appropriate interval in the direction in which the door bodies 7a and 7b 
slide, and as shown in Figure 6, are provided in parallel so as to correspond to the door bodies 7a and 7b at the 
rear and front Each of the cam followers 25 fits in the horizontal member 24a formed into a channel shape in 
cross section so that the torizontal member 24a slides, fn Figure 6, tlx cam follower 25 is disposed in the 
horizontal member 24a of a channel shape having an opening in the lower surface. However, the arrangement 
may be such that the horizontal member 24a is formed of a pipe and is disposed so that the peripheral surface 
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(hereof islxldby thecamfollower25. Further, adevice formedby turning over the later-described supporting 

device 19 may preferably be provided 

[0015] 

Figures 7 and 8 show the driving device 17 for the platform door 1 . The driving device 17 is provided 
at the lower end of the horizontal member 24b, which is fixed between the vertical members 23 of the door body 
7a, 7b and is located at the second position fiom the upside. Thedriving device 17hasatoothedbelt27,two 
guide rollers 29, and a toothed pulley 3 1 arranged between the guide rollers 29. 

One end of the toothed belt 27 is fixed to the left vertical member 23 by a fastening element 1 8, and the 
other end thereof passes through the guide roller 29 and meshes with the toothed pulley 3 1 , passing again 
through the guide roller 29, and is fixed to the right vertical member 23 by a fastening element 1 8. The guide 
rollers 29 are rotalably attached, via a bearing, to a vertical plate 45 installed to a frame 20 fixed between the 
pillars9. The toothed pulley 31 is corinected to 
plate 45. 
[0016] 

Further, the speed reducer 33 is connected to a drive motor 35 so that tlx toothed pulley 3 1 is turned in 
the normal and reverse directions by the nonnal and reverse rotation of the drive motor 35, and thereby the door 
body 7a, 7b is slid to the right and left Although the horizontal member 24b is shown by an I-shaped member, 
it may preferably have a shape such as to wrap the toothed belt 27 to protect tlx same (for example, a channel 
shape whose lower surface is open). Also, although the drive motor 35 connected wfli the speed reducer is 
used as a driving source, adirecdy-coupledmotororahydrau^ actuatormay be used As a 

driving system, a combination of a rack and a pinion or a combination of a chain and sprockets may be used 
Furtfer, in tlx case where a somewlM long dow lb, le, If 

shown in Figure 20(a) can be provided a drive using a belt and pulleys as shown in Figure 23 may be available. 
In this case, as in the conventional example shown in Rguro 23, pufleys 99 aie disposed near both ends of tlx 
doorpocket 



- 13- 

Substitute Specification-Clean Copy 

[0017] 

Figures 9 and 10 show the details of the supporting device 1 9 of the door body 7a, 7b. As shown in 
the figures, in the door pocket 5, linear guides 39 are fixed to a frame 4 1 attached between the pillars 9, the linear 
guides 39 being provided in the lengthwise direction of die horizontal member 24c located at the third position 
from the upside with a suitable clearance being provided therebetween On the other hard, on the lower surface 
of the horizontal member 24c fixed to the vertical members 23 , a linear rail 37 extending over an appropriate 
length in the lengthwise direction is fixed by a suitable means such as welding. The linear guide 39 having a 
cross section of a U shape is fonned with a convex portion 39a therein, and the linear rail 37 is formed with a 
concave portion 37a corresponding to the convex portion 39a, so that the linear rail 37 engages with the linear 
guide 39. In Figures 9 and 10, the supporting device 19 using a combination of the linearrail 37 and die linear 
guide 39 is shown However, the horizontal member may be supported by being held by cam followers, rollers, 
or bushes disposed above and below. 
[0018] 

Second to fifth embodiments of a movable fence in accordance with tlx present invention will be 
explained with reference to Figures 1 1 to 19. The door body 7a, 7b in the above-described embodiment is 
made up of the vertical members 23 and the horizontal members 24. Therefore, tlx door body 7a, 7b lias a 
lattice shape in appearance and has spaces. In the second to fifth embodiments, a shield door in which the 
spaces are filled is explained below. The same symbols are applied to tlx same elements, and the detailed 
explanation thereof is omitted 

Figures 1 1 and 12 show a movable fence in accordance with the second embodiment of the present 
invention As the door body 7a, 7b of this platform door 1, a shield doorusing aroll curtain is shown 

For the doorbody 7a, 7b, roll curtains 61 are fixed on the side plates 13providedonbothrightandleft 
sides of the door pocket 5 so as to be puUed out in the transverse correction Therefore, two roll curtains 61 are 
provided for each of the door bodies 7a and 7b, and the tip end of a curtain 62 is attached to the vertical member 
23ofthedoorbody7a,7bbyafastener63. 
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When a shield door 58a, 58b is slid to the right or left, one curtain 62 is pulled out with a fixed tension 
being kept, and the other curtain 62 is rolled up in the roll curtain 6 1 . The door body 7a, 7b is in a state in which 
a portion pulled out of the door pocket 5 is always covered with the curtain 62 
[0019] 

Figures 13 and 14 show a movable fence in accordance with the thiderrioiment of the present 
invention 

As the door body 7a, 7b of this platfonn door 1 , a shield door using an accordion curtain is shown In 
the figures, the shield door 58a, 58b on which both ends of an accoidion curtain 65 is fixed is provided between 
the side plate 13 on both sides of the door pocket 5 and the right and left vertical members 23 of the door body 7a, 
7b. The accoidion curtain 65 expands and contracts accoiding to the slide to the right and left of die shield door 
58a, 58b. When the door body 7a, 7b is slid the accoidion curtain 65 on one side expands, and the accordion 
curtain 65 on the other side contracts and is folded In a portion of the door body 7a, 7b pulled out of the door 
pocket 5, the accordion curtain 65 always covers the whole surface of the door body 7a, 7b. 
[0020] 

Figures 1 5 and 1 6 show a movable fence in accordance with the fourth embodiment of the present 
invention 

For this platform door 1 , two door pockets 5 are provided in parallel at the front and rear, and one door 
pocket 5 is arranged independently for each of the door bodies 7a and 7b. A U-shaped plate 67 is attached to the 
vertical members 23 located at the right and left of the door body 7a, 7b so as to cover arear-side half of the door 
pocket 5. Thereby, when the door body 7a, 7b advances or retreats, the pulling-in in the opening portion is 
eliminated In the case where the door pockets are provided independently in this manner, the positions of the 
door pockets may be shifted In this case, three or more door pockets 5 may be arranged in a zigzag form at 
equal intervals (or unequal intervals). Also, although the plate 67 is provided so as to cover arear-side half of the 
door pocket 5 in this embodiment, the plate 67 may be provided so as to cover the whole of the door pocket 5. 
As the plate 67, a metallic plate, a resin-made plate, or the like can be used 
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[0021] 

Figures 17 to 19showamovable fence inaccoidanee with the f^ 
invention 

The platform door 1 in accordance with this embodiment shows a shield door in which an outside plate 
43 is added to the front surface side of the door body 7a, 7b shown in Figure 1 . In the figures, the shield door 
58a, 58b to which the outside plate 43 is affixed is provided between the right and left vertical members 23 of the 
doorbody7a,7b. In this case, as shown in Figure 19,anmtermediatesupportirranber44forirK^ 
guiding device 15, the driving device 17, and the supporting device 19isprovided 

Thus, by the shield door 58a, 58b shown as the second to fifth embodiments of the present invention, 
the whole surface of the door body 7a, 7b facing to passengers waiting on the platform 80 is shielded, which 
impioves the appearance, the reliability, and a sense of security. 

By clearly showing the position and width of the opening portion of platform door by using an indicator 
53, passengers waiting on the platform will not become confused, thereby improving a sense of security and a 
sense of trust, 
[0022] 

Figures 20(a) to 20(d) show one example of platfonn to which tlx present invention is applied 
As shown in the figures, the boaidrng-alighting port of a car having different door positions and the 
open portion of the platform door can be made consistent with each other. Therefore, it is preferable that a 
device for giving the passengers information about the locations of tlx doors of a train arriving next be provided 

As shown in Figure 20(a), the indicators 53 provided with light emitters are provided on the floor 
surface of the platform door opening portion The indicators 53 consist of divided tries, and include embedded 
light emitting members, being arranged so as to indicate the opening amount of platform door Alternatively, 
the arrangement may be such that the indicator 53 is provided on one straight line along the platform without 
being divided, and only portions corresponding to the car doors are light-emitted (indicated). Also, although the 
indicatar 53 is provided on the floor surface in this embodiment, the indicator may be provided above the open 
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portion of the door body. Thecontrolof ftgntingrangeoftteirKlcalor53 is carried out, as descrited later, in 
assocMon wilh (he door opening/closing amount control (stroke control) performed by manual input in addition 
to wireless information from the train or die control unit using die data such as train composition and train 
timetable incorporated in advance. The control unit for this purpose is provided in a platform door body or a 
separately provided control panel 
[0Q23] 

The platform door 1 of theabove^fescribedembodunentscanbeappHedtoaBdoore 1 arranged on the 
platform However, in the case where the somewhat long door pockets 5 like die door pockets 5 of platform 
doors la, lb, leand If can be provided platfonn doors of a conventional type are provided in these portions, and 
the platfonn doors in accordance with the present invention may be provided at positions of the remaining 
platformdoors lband lc. Thisproposal^offertheadvartfagethatondiepladm^ 
door has already been provided repair workforaccorrmxlaring trains taving different doorpositions can be 
performed easily by partially providing the platibmi door in accordance with the present invention in an 
intemiediate portion or an end portion of the platfonn 
[0Q24] 

As shown in Figures 20(a) to 20(d), according to tie platfonn door 1 in accordance witii die present 
invention, the door bodies 7a and 7b are disposed at an appropriate interval in die horizontal direction in the door 
pocket 5, and the right and left side plates 13 of the doorpocket 5 each have an opening portion For diis reason, 
the door body 7a, 7b can be slid independendy to the right and left Therefore, die doorpocket 5 has only to 
have a minimum width necessary for housing the guiding device 1 5, die driving device 17, the supporting 
device 19, and the like, and inversely, the length of thedoor body 7a, 7b can be increased to an arbitrary length 
[0025] 

As the result, the length of the door body 7a, 7b can be increased with respect to the length of the door 
pocket 5. Also, both of the front and rear door bodies 7a and 7b can be slid to one side, or can be slid to the right 
or left by an arbitrary stroke. 
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Also, the door body 7a, 7b, which is fonned of a rod-shaped material formed into a pipe, H shape, 
square pipe, channel shape, is very light in weight, has high visibility, and does not give a sense of oppression 
Further, the door pocket 5 is short in length and light in weight, so that the installation work at the site can be 
performed easily in a shortperiod of time. Even the instaMon of tlx pMorm door 1 mtte existing platform 
80 does not hinder the ninning of trains. 

As explained above, the platfomi door 1 in accordance with the present invention has a flexible_- 
arrangement, so that it can be used for trains having various kinds of door positions. 
[0026] 

Next, a door opening/closing system for opening and closing the platform door 1 will be explained 
Frgure 2 1 shows the door opening/closing system of the platform door in accordance with the present 
invention This system mainly includes an operation direction renter 70, astationmoritorpanel71, andan 
integrated control panel 72. These pieces of equipment can send and receive signals mutually or indirectly. 
Specifically, the integrated control panel 72 can send and receive signals bidhirtionaily to and from the station 
monitoring panel 7 1 and a ground-side transmitter receiver 74, and the operation direction center 70 can send 
and receive signals bidiivxiionally to and from the station monitor panel 71 . Tlx operation direction center 70, 
which is provided at all stations, is aware of the composition, model, position, etc. of trains on tlx railroad track. 
Also, the train is provided with a train-side transmitter receiver 73, which can send and receive signals 
bidirectiorially in a wireless mode to and from the ground-side transmitter receiver 74 disposed on the platform 
side. 

The ground-side transmitter receiver 74 is connected bidrrectronally to tlx station monitor panel 71 via 
the integrated control panel 72. The operation direction center 70 sends the train information of a train arriving 
next at a specified station to the station monitor panel 7 1 . Tlx train infonnation includes the already-described 
train inherent number, and the train infomiation about the train aniving next is displayed on the station monitor 
panel 7 1 . That train Marmatron is displayed on tlx integrated control panel 72 at the same time. 
[0027] 
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For example, from the operation direction center 70 at an adjacent station T located on the down side 
from a station S, train information 76a about a train that left the adjacent station T and is running toward the 
station S is sent to the station monitor panel 7 1 at the station S. The integrated control panel 72 at the station S 
having received the train infoniration 76a sends a collective opering/cfosing signal 76b to all of individual control 
panels 75a to 75d and so on (denoted by a symbol 75 as a whole) based on the train information 76a. 

The integrated control panel 72 includes the collective cpening/closing signal 76b corresponding to the 
plurality of door bodies 7a, 7b to be opened of all of the door bodies 7a, 7b based on the train inherent number 
incbded in the train infoniiation 76a. The individual control panel 75 selectively receives an opening operation 
signal 78 by means of the collective opening/closing signal 76b. Then, the indicators 53a to 53d and so on 
(denoted by a symbol 53 as a whole) corresponding to die door bodies 7a, 7b to which the opening operation 
signal 78 is output go ( >n heli >re the arrival of train The passengers who intend to get on that train wait before 
the door bodies 7a, 7b positionally corresponding to the lighted indicators 53. 
[0028] 

When the train arriving at that station stops at a predetermined position, the train driver or the conductor 
turns on an operation switch of the train-side transmitter receiver 73. The ON state value is sent ftom the train- 
side transmitter receiver 73 to the ground-side transmitter receiver 74 as a wireless signal. The ground-side 
transmitter receiver 74 sends a door body operation start signal 76c to tlx integrated control panel 72 based on the 
ON state value. The integrated control panel 72 sends the collective opening/closing signal 76b corresponding 
to the train inherent number included in the train infomiation 76a with tlx receipt of the door body operation start 
signal 76c being an AND condition 
[0029] 

The opening operation signal 78 is a collective signal for selectively and optionally opening the plurality 
of the door bodies 7 in accordance with the collective opening/closing signal 76b The opening operation signal 
78 is received selectively by the individual control panel 75 via a bus line, and the individual control panel 75 
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sends an individual opening/closing signal 79a corresponding to (he opening operation signal 78 to the control 
unil21 (refer to Figure l)forthedoorbodies7a,7b. 

Based on the individual opening/closing signal 79a, the door bodies 7a, 7b lesponding to the individual 
opening/closing signal 79a are opened. Based on this opening operation, the indicators 53 lighting 
conesponding to the door bodies 7 go off. The indicators 53 may be lighted after the door bodies 7 have been 
closed 
[0030] 

The integrated control panel 72 having received the door body operation start signal 76c sends a 
confirmation signal 76d for conrimiing that the door body operation start signal 76c has been received to the 
train-side transmitter receiver 73 via the ground-side transmitter receiver 74. I fowever, in (lie case where tlx 
train-side transmitter receiver 73 does not receive the confirmation signal 76d, the train driver or- die conductor 
tells this fact to a station employee. ' I he conductor or the station employee operates a door body 
cpening/closing controller equipped on the platform 80 to send an opening signal for the door bodies 7 to the 
individual control panel 75 manually. 

After passengers have gotten on and off, the train doors are closed. When train departure signal is 
confirmed, this signal is sent from the train-side transmitter receiver 73 to tlx integrated control panel 72 via the 
ground-side transmitter receiver 74. The integrated control panel 72 sends a signal for closing all of the door 
bodies 7 to the individual control panel 75, and then the door bodies 7 are closed. Next, the departure signal is 
sent fiom the integrated control panel 72 to the operation direction center 70 via the station monitor panel 71 , and 
the departure signal is sent from the operation direction center 70 to the station monitor panel 7 1 at the adjacent 
station U. The same operation is repeated at each station at wlichfetrah arrives. 
[0031] 

However, depending on the train, the number of cars fanning that train is different, or the number of 
doors of the car of the train is different In such a case, it is necessary to open and close the door bodies 7a, 7b 
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corresponding to the number of cars and the number of doors of each car of the train arriving at the platform 80. 
Next, the opening/closing processing is explained with reference to Figures 21 to 23. 

For a train 5 1 , (he door position of each car of die train 5 1 is recognized, and the slide amounts of the 
door bodies 7a, 7b of the platfomi door 1 for each caTtposition of the train 5 1 are formed into apattem. The 
chart in Figure 22 shows an exaiiplem which sonieconipositions 1 to4ofthetrain51 are formed into a pattern. 
In pattern 1 , the slide amount by which the door bodies 7a, 7b are to be moved is calculated from the door 52 
position of composition 1 of the train 51. A, B, C and D indicate the slide amount of one door body; Ais the 
slide amount of the door body 7a, B is that of the door body 7b, C and D are the slide amounts of the adjacent 
door bodies 7a and 7b. Although being omitted in the chart, the slide amounts of the further adjacent door 
bodies 7a and 7b are calculated in advance. 
[0032] 

The numeral value in the chart limes 100 (unit mm) is the slide amount of the door body 7a, 7b. 
1 bittern 2 shows the slide amount of composition 2 of the train 5 1 , and patterns 3 and 4 show the slide amounts of 
a >mp isitions 3 and 4 of the train fn the case where the composition (door position is the same) of each car < if 
the train 5 1 is the same, the same pattern is applied, and in the case where the number of composition types of the 
train 51 is five or more, the number of patterns increases further. 

In the case where the train is separated midway between the station the train starts from and the terminal 
station, the pattern is changed at the time of separation. Hie fanned pattern data is stored in the integrated 
control panel in advance. Instead of the configuration in which all carrposition patterns 1 to4ofthetrain51 are 
not stared, aROMete. storing the pattern data inherent in that train may be contained in fix trarisinitter so to the 
formed pattern data is transmitted. The ROM may be replaced for each composition of train 
[0033] 

As a method for telling the pattern of the train arriving at the platfomi to the station side, some methods 
areavailable. Hereinamethodfortellinginawirelessr^ Figure 23 is a flowchart for this 

method All of composition patterns 1 to4cf trainarestoredinttetrain-sidetransmite 
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provided on the train so that thepattem inherent in that train can te recognized The configuration is made such 
that the pattern data sent from the ground-side transmitter receiver 74 in a wireless mode can be received on the 
platform side. The ground-side transmitter receiver 74 sends the pattern data to the integrated control panel 72. 
In the integrated control panel 72, the pattern data is identified The identified inherent pattern signal is sent from 
the integrated control panel 72 to the indvidual control panels 75a and 75b of the platform door 1 . 
[0034] 

For example, in the case where the composition of the train 51 is pattern 2 for example, the slide 
amount of the door body 7a of the forefront platfomi door lais 1,000 mm, the slide amount of the door body 7b 
is 0 mm (not moved), the slide amount of the door body 7a of the adjacent platform door lb is 0 mm, and the 
slide amount of the door body 7b thereof is 1 ,000 mm (explanation of the rear platform door 1 c and the 
subsequent ate omitted). The slide amount described here is a slide amount from a state in which the door body 
7a, 7b on the platibnn 80 is fully closed 

After the train 5 1 has stopped at the platform 80, in syrKhronization with the timing of door opening of 
the train 5 1 , the indvidual control panels 75a and 75b drive the drive motors 35 for the platlbrm door 1 so that the 
door bodes 7a, 7b to be slid are slid to open the door 
[0035] 

The configuration is made such that in the case where the composition of tlx train 5 1 is changed the 
pattern can be changed appropriately in accordance with the car composition by using a changeover switch 

Also, although the inherent train composition pattern 1 to 4 is told to the station side in a wireless mode 
in the above-described embodiments, the pattern can be told to tlx station side in a manual mode. For example, 
the configuration may be such that the composition pattern of that train is displayed on a display board and on 
the platform side, a control panel connected to the integrated control panel 72 is disposed and the station 
employee recognizes the pattern of that train and sends it from the control panel at the station to the integrated 
control panel 72. 
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Thus, the platform door 1 in accordance with the present invention opens and closes the door bodies 7a 
and 7b by the control using the control unit, by which the burden on the station employee can be alleviated 
[0036] 

Next, a case where the train 5 1 having different compositions, which is actually being run, arrives at the 
platform is explained 

Figure 20(a) shows the case where no train is standing at the platform 80. Figures 20(b) to 20(d) show 
examples in which the platfonn door 1 is applied to the cases where a train having many different door positions 
arrives at the same platfonn 80. Figure 20(a) shows a state in which the platform door 1 is provided along the 
end edge portion 3 of the platfonn 80, and all of the platform doors are closed The passengers wait in this state 
until a train arrives and stops at the platfonn 80. 

The door pocket 5 has a minimum width, and both ends of the door body 7a, 7b project from the door 
pocket 5 inthearxwe-descrirxxlembcxlimenls. 1 Iowever, tikethedx)rpodais5oflhepMomidoore la, lb, 
le and If, the transverse width may ha\e a margin (play portion). In the case where the door pocket 5 is 
airanged in this manner, the dar pocket 5 may be used so that depending on the opening/cksing situation of the 
door body 7a, 7b, one end side of the door body 7a, 7b is housed in die door pocket 5, and only die oilier end side 
thereof is projected from the opening of the door pocket 5. 

The indicators 53 have only to be arranged between the door pockets 5 of the platfonn door 1. This is 
because the position of the door pocket 5 does not coincide with die boarding-alighting port. As shown in 
Figure 20(b), in the case where a train having four doors per one car comes, only a portion (hatched portion) of 
the indicator 53a shown in Figure 20(b) is lighted in the state in which the door bodies 7a, 7b are closed, and a 
portion (outline portion) indicated by the indicator 53b is not lighted Thereby, the passengers can judge where 
they should stand in rows. 
[0037] 

When the door body 7 is opened corresponding to the boarding-alighting port 52 of the train 5 1 having 
four doors per one car as shown in Figure 20(b), as described above, the pattern Mormation including the door 
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position etc. of the train 5 1 , which has been input beforehand, is processed by the control unit 21 provided on the 
platform or in the door pocket 5 by wireless direction of the train driver (or conductor) of the train 5 1 or manual 
operation of a station employee so that the opening portion coincides with the position of the boarding-alighting 
port of the train 5 1 . That is to say, the door bodies 7a and 7b of only the platform door 1 facing to the boarding- 
alighting port of the train 5 1 are opened or slid through a necessary length, by which a passage for the passengers 
to get on and off can be secured 

figure 20(c) shows a case where the platfomi door 1 responds to the train 5 1 having three doors per one 
car. Forexaiiipfe,forthe four-door ti^fe lcand Id blcck the platform 80 by sliding the door 

bodies 7a and 7b to the inside as shown in Figure 20(b). Forthis dnee<bor train, however, the door bodies 7a 
and 7b are slid to the outside to open the portion of the boarding-aKghfing port. Thus, the passengers can get on 
the train as indicated by the arrow mark 
[0038] 

1 igure 20(d) shows an example in which the platfomi door 1 is operated so as to correspond to the train 
51 havingtwod(xirsperonecar. Forthetwo<tatiaiii,ofrhe(kxr 

and Id, one door body 7a is slid to the inside, and the other door body 7b is slid to the outside, so that the platfomi 
80is blocked by the platform doors lcand Id. 

In any case, the door bodies 7a and 7b of the platfomi door 1 are slid independently, and hence can be 
opened and closed so as to correspond to the boanding-aHghting port of each type of tlx train 5 1 . Also, the 
platform where the boarding-alighting port is absent is blocked by tlx door pocket and the door body. 
Therefore, the passengers can get on and off the train smoothly while tlx safety of passengers is secured It is to 
be noted that in Figures 20(c) and 20(d), the indicators 53 are omitted 
[0039] 

The above is an explanation of the embodiments of the present invention. It is a matter of course that 
the present invention is not limited to the above-described embodinxnts, and various modifications and changes 
can be made based on the technical concept of the present invention. 
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For example, the door bodies 7a and 7b are supported by one door pocket 5 in (he atove-described 
embodiments. However, the door bodes 7a and 7b may be sup^ In this case, the 

width of the door body 7a, 7b is made greater than the outside width of the two door pockets 5. Also, although 
the door bodies 7a and 7b are disposed at the front and rear, the doorbcidyrmy be dvided into two ab^ 
below in the door pocket 5. 

Also, the arrangement may be such that the platfomi door 1 of the above-described embodiments is 
combined appropriately with another fixed fence, and the platform door 1 is disposed between the fixed fences 
(or inversely, the fixed fence is disposed between the platfomi doors 1 ). 

Although the indicators 53 are embedded in the platfomi 80 in the above-described embodiments, the 
indicators 53 can be mounted above the platfomi or on the door body 7a, 7b. In Figures 20(a) to 20(d), only (lie 
mo\ able lences are provided; however, the movable fences and the fixed fences may be provided in 
combination That is to say, the fixed fence may be arranged between die platfomi doors. Forexample, il'lhe 
fixed fence is arranged in the coupling portion between the cars, the cost can be reduced 

rNDUSTRIALAPPUCABILTIY 
[0040] 

If the present invention is applied in addition to the platfomi for train, to a bus stop or a gateway of a 
facility such as a stadium to which people rush the opening of die gateway can be adjusted The present 
invention can widely applied industrially as a movable fence other than that for a platform door. 



